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^^^3.°^ *g-»] {method for thickness measurement of an optical disc} 

5L 2a^r ^efl 7 l^ofl nJ-€- $ffEH zj- s}-#ofl^<>} nflolEi i^B^ 

S. 2b^r 5L 2a# «>A>^- ^^e^o] ^^o]] ^^fV ZLeflH 

sl 3£- ^-^^1 4€- #^3. ^ «o v ^-i- jLf-s. 

£ 4^r ^ ^ofl n}-g- HD-DVD-g- ^ ^-SS 

£ 5a^ ^4 4^ ^Hl 4€- s)-^- 

£ 5dtt i 5a# «3:A>^ ^ zj-XEl- ^jt. 5j-*j-c>) ig-^ # 

£ 5c^ £ 5b» °l-§-*H ^Wt Jl# ofl ^2fl£ 

£ 6-fr ¥^7> 30^m°i -fr^^-S] £-^> zisfl^ 

£ 7a, 7b^r -fr^^ #^1- ^ -323} -fr^r* #*fl ^e^o} 

10: 12: ^H. 
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20: ^-rf 26: 

30: 7}% 32: 

32a : ^7fl# 32b : ^r°llr 

40: ^#Jf 42: £^71 

44: ^H^^Wll 46: 

S a^tr ^T°lH^ tiVA]- AriiE^o ^e^ofl ^^(Fast Fourier Transformation : 

FFT)^H <2£r #^*?HM3 ^r#^ ^3*1 f^H #^H2| ^7)11- ^ 

*l^?r*l 71^- upflS^r 7\7] 7}^ Hj-^i^ 3MH£f, ^^HS^o] LDCLaser 
Disc) S&^r CDCCompact Disc) ^ rfl-g-^^ ^M. #51 

DVDCDigital Video Disc)^ # ^ ^cf. 7l^-n]]^ fc]i£H ol^ofl 
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£ $^5.7} ^ HD-DVD-8--2.3.4 BD(Blu-Ray Disc)7> 7^g£\JL &4. ^-&I4 

oHtb 4^1 $144^4 42:4 *f|^4 4^f 2 d 44 4-§-°l 7>^sfl4 sl-zL, 4; 
4 4^4 #^<H1 ^44 ^^ft^ ^-f4^r ^4:tr ^44 4l4» ^4 — 

£-44 42 ^ ^4-4*cH144 ^14 sl*}, i£i44, ^ 1- 

^, ^ 4 2 4^ f^l ^4 44 #*J°1 4^44 3r44^r ^4# 

-i=-4, 4^ ^4 AlSl^ofl 3711 <£^g- nl^^ ^Jl4 44 44 

2., 4 2 ^4<i 5a44> ; 3 44* 4tr ^4# ^44 ^-2-44 ^4^31 &4. 

4^EL^r 444 1- ^ rfl^TI 444 ^44 ^ ^ol^>^ ^-f 

4^ 43^ 4 «VnV ^o]i| «Uf-§- 4pg - ^30} 4«H 4^44, 

^ /amofl 4=-ir tilJH^ 444 ^^Vfe 3^-4 *r 444 4tr 4^5. 

4^. 444 4:4-1: ^4# ^4B^44 444^ ^1^7lS.^-E-l ^-7)1!- =§f^4 

°H, £-444 4# ^4¥°14 ^4^4 (coherency)^ 4^4 ^4^r 4^4 
44 ^4H^ ^l^- 7 l( S ^ 4^r4# ^>J1 ol^«-E^ aVnV^ -711^ ^44^ 4 

SH 4-§-44 W^l, 4^ 42t* 4^-, ^7l7> €• -r43b8: 4444 44 

44 -^11 444 ^^.tr 44°1 ^444, ^f4£ 44 ¥-4* 4444 4-hl4 ^44 
^4 4fe 4<34s^44 -3-^4 4-§-44 444 ^4B^4 4^4* 4-^4 ^4 
^ H o^^ ^efl Jl^ ^4 4«r(Fast Fourier Transformation, FFT)* 4-§-4^- 
&4. 
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<24> £ i ^ ^sfl ^-n ^ ^i^i ^ie.# M-^^a 

^(Halogen Lamp)(12)S-^-E^ ^ #^-fK20)£] ^#(22)^ fe(26)» -f-*fl ^(32) 
°1 7l^r(30)<Hl ^AfAl^lZL, #7l 7l^o.5L-!fEi ti_VA>^ ^ ^(26) ^ 

^-ajo.^ Ef^(24)-i: -S-^fl ^-^7l (spectrograph) (42)5. #7l 

71(42)^ A #51°ll ^r^M #71 7}%(30)3) *]S. 5.&SLS.^B\ a>A>^ ^ £ 

ibtb cf#, #71 ^^^xM<£(u)3. A sKHH^ ^£i(46Hl 

#7l ^^B^(46)^ A ^MH^I ^-i- ^# 1 t dH£|s ol-g-^o^ t} 

^-a- <>i-g-*H #*<m ^ sm. 

<26> £ 2a, 2b^r f^efl ^-cl^^ ¥^11 #^1:* ^^53* ii^ZL 

9lt= 51 2a^r ^2fl 7l#oll 14€- ^E-iofl *fl^ A S^Hl^o} HjolEi 

^rfiH^-i- M-&r\H neflHolJi, £ 2b^ £ 2a# °]-g-*H ^r-§r i^H^^l ji^ ^3 

°fl ZL2fl^°ltl-. 
<27> £ 2a, bSf £o) t ^?4^o\) 4^. i^B^ ^0^0^ ^ ^l(d)Tr 

2f#UH « mwHl *fl^>i 5-^ s)-# x+ AA<Hl tfl *fl (m-l)yHl ^ll^Rr A\# 

-id^ ^ r4-S-5l ^<sM 14 £o| q-Bl-^i ^ ^cf. 

<28> 1] A\ « \ S] S^ojlA-1, 

<29> 2nd = raX = (rl)(A+AA) ^liL, ^7fl^>^ 

<30> mX = (m-l)(\+AX) = m\ + ibA\ - ( X+&X ) 

<31> mA X = X+AA 
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<32> ^, m = (\+AX)/AX o] ^cf. 

<33> a} 7] *| _ 

<34> „ 1 



2nd = mX = X(X+AX)/AX ~ WAX = a C i/x;> 
<35> 2nd^- X(l/X)^ ^-ol 1°1 reflectivity intensity)^- 

aci/x) a^o] ^-t)] ^ ^ 014^ ^^1^0.5. <£;&(FFT)# aci/x) 

^ ^°ll *ll^Rr 2nd°fl ^ FFT ^ ^ SU^f. 

<36> O^H S]3.(peak)7} M-E]-U|-^ d M -f^7 r 

<37> ^jns. FFT *t<a °^^o s ^-cf . 

<38> 7 0 Vs(i n tensity)(I)^ sMK lambda #7fl^]^§- ^-o] ^^*>^, 

<39> J-=yc>-)=s-C^Ci/x)) ojtj., 

<40> FFX ^sfl^, t]~g- ^^-ai 2fi}- ^-ol a. 3^ ^ ^>rf. 

<42> n&IM-, ^sflofl^ #^1: Jis}*V ^-g- Jie^M &7l ufl^l 

^eHl M-t^t 3H1 £<H*lfe H^l^ M^ol & 
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^« n <£°]x}^ *>^r4 tlt^l 44 ^ #<=>1 4a 

51 4*lS -^4*H 4^11" %^*Kr3] ^ 7 >A]^^ ^.olo] £)7l nfl-g-ofl Jl^ 

SV^II: ^*}7] 4*U4 31^*H 6 > 

<44> 4^ ^.g- ^ *fl^*}7l 4*fl ^S^, 

4^fe M«-4 # 4#4 f-^ji MM: #<8^r ^I^t ^ £4 

-I- TJr^^HH^ #4#^ 3)h43 ^-*H ^ ^ jl 

3U5L4 # °1 —3. ^1 ^-i- *1]^>jl4 €Hr3| ^4. 

<45> ^. ^ 42.30. 7]^ 0 H] aVAV^-ofl o)f$ tiVAf^ol <^ *8^4°1 

&44. 7l^Hl 4^ HVPVo] ^^1J£ ^e^ofl S|£L^ol #4 

f"4 o>^, 4£l4*l ^4 ^^-i- -fr*l*H ^^£5. 44 ^ $i 

<46> a. a 4= 42.3 o. y_ V A>^ ^rfjE^^l 4^4, ^4B*g ^4 £ 

<>1 44^ ^HHl o}^ ^o]^ cff ^H^ofiS. 3 -§-34 ^U^MI 4 

<47> # 7 14 ^ t}7] 4)^ ^ t^l 4€ Wi3 ell °H4 ^i4t 

°l-§-^ ^§*Rr 4^1 *H4, ^4 4^ 2}°H1 4^ aU)-^ 

4^ ^4H^ tiHEis^ 3#4^ #314, #4 ;g#4 4^ ^4B^ t8] 
431- 4^4 ^rS. *H MM- ^4B^ #4^3 *Kr #314, 
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71 *1em ^ -n^ .^eH Wia sIM^s) =7,]- q.^^ # 

& ^ eflolo^^ 3#sHf- #7)11- ^^l^l ^cf. 

<48> i£^ofl 71]^^ jl4=- ^o\] i£^g- ol-g-*V wj-^^- a o v 7 ) 

<49> M. cf^ 4^, s.^ *j 31^1"^ #S*V -S^H^ ^]^v 

t^ofl -¥-711 HD-DVD-g- f^ia^] ^ ^. S£ olcf. t£ 

£ 5a^ ^ JXp^ z] °1 oil nl-E- ^r^M 

cflolEil- M-B}^ zz.Efl5.ojji, £ 5b-cr S 5a» °l-§-*H ^ 

<52> E 4 ^ ^tfl #71^- npfls. z]-^g- «}-j7 oi^ HD-DVD-g- , cfl 

3- ^-^7> 80 m ^£<y ^ 3H<H (Cover Layer, CL)(32a)-4 =l o\^d\) 

31^ 10 ^ ^ -¥-^111- 7>^1^ ^5)1 efl°l<>| (Spacer Layer, SL)(32b)<>li}. 



22-10 



1020030040312 <H*}: 2003/7/24 

<53> oh, -f €\^3.s) ¥^1 ^3-8- #n A>-g-S|^r ^ #*l^f £ H>H «V4 

<54> o]S^ QO) % t^^H^ J=L^ ^11- Ol-g-^, ^-71 AlSS A>-g- 

C-flolB]^ ^#*VtKsi0). °1^7ll cflolEll- ZLilflHS. M-eM)^ £ 5a4 

ov^^j. a^e^ AH^S ^e)^(S20). o] nfl, s)-^ 

1>°J*!r cflolBll- ^B]*>7l ^l^^r 4^" <r*H 34 ^"Cf. 

<56> Aj 3] 2n( X )d = m \ 

<57> 2n(X+AX)d= (m-l)(X+A\) 

<58> 3==. 0>HflS^ sg-o] ^7fl*>^ 

<59> 2n(A)d +2And = mA. + mA\ - X - A\ 

<60> c^7H An = n(\+A\) - n(X)<>H ^ ^ *H tfl<8sya| ^7fl*>^ 4^-4 

<61> -2.t\tid X.+ AX 

m = ^ => #a(|<£]6fl 

<62> 2 X a - , q+Ax)t 

2nU)d = ^ ax 
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<66> 



<^7H ^ 1 order approximation* ^-§-«fl^i ^lSflH ^tj-. 

<67> av 7 ]^ 7J.0. ^^6)1 4^ ^-^^1 ^o} 7j- £ ^ A (nU)/AH t|RV 

<68> P>7.]^O.S. <#7] #7\M*) Cfl ol Ei 1- Jl4- ^ejofl ^-*>C^ ^- ^ 

^11- M-Bfvfl^ 7_V^ ^7>7jo]ji. ^ ^B]*}^ <&A>#^ 7j- S7 > *\3L&& 5fe 

<69> A o > 7 l^ 7j;Ol ^ofl *V ^ 7j-£» ^5.^5. ^>JI ^Efvfl^ 7_V^ 

-g-^i: 7>^^o.S. *>c^ M-b^ Zl5flH.7V £ 5c^ £t}. 
<70> £ 5c d\]A] 7}3_^°\}*\ di ^ ^^Hl M-^h^ ^H*1tt ^3)131 efloH (spacer 

layer H] tfltb (n, 4^ ^ n, (\)SL3, ^ ^d\] i£3g--g- 7j 

(spacer layer)^ ^f-*ll» M-E^tf. zte]jl d 2 ^ ^*H1 l^E+q-^ ^H^l^ 
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^ (cover layer HI #^1- (n 2 Sr^sj n 2 ( X )°- S. *H ^r^H 

tb 3* M-Br^fe °1 4H*l7> M^M-Sr 4*14 f^i32l 714 efl 

°H (cover layer)^ ^1* 44 
<7i> oj<4 ^ wj-^^- -f-^fl £ «v^ofl 4= 43-4 #^-§:-§; ^ 

^ofl *}^|- ol-g-tr ^ 4^34 ^ o. nj. ^ # oj-g-^- ^*fl #Afl*I 

4^4 £4. 

<72> ^ 6^ -^7} 30^01 ^444 ^Ajo. ZLSflH* 4^^ ^ 

<73> £ 6 oil «>^- -H^r ^r£H ifi^-g- ^ ^ #^1- ^ ^.2.5.4 

slaf^l #<^al 43^1 3.7)7} 4*l£r *f-v\]7\ 30 tm$\ ^tb 

^ ^4 ^.ol^ ^ 014. o]^, ^44^ 71^0] <£o) ^ 

<74> ^f- yV^tr ^^af zz.^4 U-& ^4-* ^ 

^1^1 4^-M-^^l £ 7a4 S. 7b# ^^r^, 51 7a^r -ft-^ 1 ^ -^.g. w.a]- 

^ Ji4*M ^ ^-f #4^: isi)B^4 ^M^l ziEflHol^, £ 7b -fr 

4^4 ^5.4 ^-^1- o}-^^ ^^f-i: ^)B^4 ^ 

tb nefl^ol4. 

<75> £ 7a4 £ 7b^ll £^14 44 ^o], #^1; ^.a>^- ti><^ ^4 zl 

Hfl 4 2)a4 #°1 1.61 /mHM 0.44 4^- ^n>ol 0^2} 434 34 

£ 1.7 tifl^s f^HrKu, ojei^ 434 34 ^ ^-4 4i^b #^1- 
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% i^S^o] ^^Jr^H ^ ^ofl^ -ftsfl^- ^aj 
# -ELt^ ^ofl 12ft £-^>7fl Ji^f4. 

<76> ^.AV^ 313^^ ^-oofl <£o^ji=, f>}^2] 3. ^^cHl *V ^ 

^1 ^lH^r ^flSHMlE £ 7a^r n=1.6AS JL^JL ^ 

4eM 4€- £jl XI 71 nfl^-ofl ^qofl s)h M-^r^ 

<*0^ ^ftoj ig-^Cf. 

<77> n^H, £ 7a^| ^3.5.^ Tfl^ 30.71 ^l^Fcr 0.71 /mi 

^ *H» iL^^rfe 53 £ n=1.6ol 500-900 nm ^ £N--§- 

<78> ^-AV^- JlsRl ZL^ ^ofl asfl£f M-Ef^ £ 7b<HH^ ^J- 

^*>oL 9X7) nfl^-^l 30.0 /zm^ ^SHJ ^lsbg; 

<79> ojAj-o^ AU H j # ^ ^^^ 7 ] ^ o. s ^ wVt^o} ^- 7l ^ 
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<8i> ^*fl ( 7>^^1S M# al^tb ^>^r i^H^^- 314- 

<82> ^ ( C^^HSl ^S^l ^ofl^ 7]^^} tiVA}nVol <^ ^^ti]^. 

^€ 5^*4 JE^r, 7l^M] cff «>^ol 3^151 ^L^^£ ^ HHl-€- 

^ ^51JL ^ ^ ^ ^e}, ^ "J- 

^ 11^51^ c^H ^ ^ «A| ^a]^V ^ ^ «-A| °- ja.^ 

^ M7> 5^. 
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[3t^ 1] 

#7} ^el^ sM- ^eH -f-sH #^H4 ^11- q-EWlfe- # 

ojoi ^ ^ Bfl°l<H4 ^ng-*] 3#*Rr #?fl» £^*Rr 3J-ir ^^AS *m ^ ^ 
S ^ ^ « 0 >^. 

[^T 1 * 2] 

4 1 %H1 &oH, 

3.4 ^ ^ 

[^T 1 * 3] 

#7] ^^3. 2fl°l<H*r ^ s cf= #^1- ( n , ,n 2 )* £±r efl°l<H ^ 
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